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GLOBAL NUCLEAR ENERGY PARTNERSHIP

WEDNESDAY, NOVEMBER 14, 2007

U.S. SENATE,
COMMITTEE ON ENERGY AND NATURAL RESOURCES,
Washington, DC.

The committee met, pursuant to notice, at 10 a.m. in room SD-
366, Dirksen Senate Office Building, Hon. Jeff Bingaman, chair-
man, presiding.

OPENING STATEMENT OF HON. JEFF BINGAMAN, U.S.
SENATOR FROM NEW MEXICO

The CHAIRMAN. Why don’t we go ahead and open the hearing.
This is a hearing on the Global Nuclear Energy Partnership. I
want to thank the witnesses for being here.

The purpose of the hearing is to understand the Department of
Energy’s Global Nuclear Energy Partnership, or GNEP, both the
policy involved in the decisions, and also the programmatic actions
and viewpoints involved.

From 2000 to 2006, the Department conducted a research pro-
gram which was the predecessor to GNEP, it was called the Ad-
vanced Fuel Cycle Initiative, or AFCI. This program performed re-
search on spent fuel separations technologies that might make it
possible to reduce the volume and heat load in a spent fuel geologic
repository. The program had good support, and was authorized as
a research, development and demonstration program, in the En-
ergy Bill that was passed in 2005.

It’s my understanding that there were promising bench-scale
technologies, and that for Fiscal Year 2007, the program was ex-
pected to begin to scale up to a demonstration phase.

In light of that background, it was somewhat surprising when for
Fiscal Year 2007, the GNEP program was proposed, with a budget
nearly three times the size of the Advanced Fuel Cycle Initiative,
or $243 million, and the proposal was to begin engineering design
of a spent fuel separations plant, a fast reactor and a fuel R&D fa-
cility—none of which were planned to come online until the 2020,
or through 2030 timeframe.

The program seems to have undergone shifts since it was pre-
sented to Congress in February 2006, from deploying advanced sep-
aration technologies in the Advanced Fuel Cycle Initiative, to re-
quests from industry for near-term technologies that primarily sep-
arate plutonium.

I'd like to learn what I can about the evolution of the program,
and the impact it will have on our spent fuel policy.
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The National Academies of Science recently evaluated the GNEP
program. They are not here as witnesses today, but I will offer into
the record the summary of their recommendations to reflect the
hard work that their panel put in.

. [T]he prepared statements of Senators Bingaman and Salazar fol-
owW:

PREPARED STATEMENT OF HON. JEFF BINGAMAN, U.S. SENATOR FROM NEW MEXICO

Let me open today’s hearing on the Global Nuclear Energy Partnership by thank-
ing the witnesses for taking the time today out of their busy schedules to testify.

The purpose of today’s hearing is to understand the Department of Energy’s Glob-
al Nuclear Energy Partnership or GNEP from both policy and programmatic view-
points.

From 2000 to 2006, the Department conducted a research program, which was the
predecessor to the GNEP program, called the Advanced Fuel Cycle Initiative or
AFCI. This program performed research on spent fuel separations technologies that
might make it possible to reduce the volume and heat load in a spent fuel geologic
repository. The program had good support and was authorized as a research, devel-
opment and demonstration program in the Energy Policy Act of 2005. It is my un-
derstanding there were promising bench scale technologies and that for Fiscal Year
2007 the program would begin to scale up to a demonstration phase.

Thus it came as a surprise when for Fiscal Year 2007, the GNEP program was

roposed with a budget nearly three times the Advanced Fuel Cycle Initiative at
5243M by proposing to begin engineering design of a spent fuel separations plant,
a fast reactor and a fuel R&D facility all not coming on line until the 2020-2030
timeframe.

The GNEP program seems to have undergone shifts since it was presented to the
Congress in February 2006, from deploying advanced separation technologies in the
Advanced Fuel Cycle Initiative to requests from industry for near-term technologies
that primarily separate plutonium. I would like to learn about the evolution of the
program and the impact it will have on our spent fuel policy.

The National Academies of Science recently evaluated the GNEP program and
they are not at the witness table, let me offer into the record the summary of their
recommendations to reflect their hard work.

Again, let me thank the witnesses for coming today and I look forward to learning
from their testimony.

PREPARED STATEMENT OF HON. KEN SALAZAR, U.S. SENATOR FROM COLORADO

Thank you Mr. Chairman and Ranking Member Domenici for holding today’s
oversight hearing on the Department of Energy’s Global Nuclear Energy Partner-
ship program. GNEP has significant policy implications for our national security
and our nuclear energy industry, and today’s hearing is an important opportunity
to discuss these issues.

GNEP has been highly touted by this Administration as a route to a new era of
proliferation-resistant nuclear energy usage. The program purports to close the nu-
clear fuel cycle and usher in a new generation of advanced nuclear reactors. GNEP
also espouses the global expansion of nuclear power through an innovative partner-
ship of fuel-producing and fuel-consuming nations, and it argues for a rapid and
vast remaking of our domestic nuclear power industry.

These notions are radical departures from the strict, consistent U.S. nuclear policy
of discouraging civilian nuclear fuel reprocessing of the last thirty-plus years. In
1974, the U.S. and the world were scalded when India conducted its first test of a
nuclear weapon. President Eisenhower’s “Atoms for Peace” program, which sup-
ported India’s development of a civilian nuclear energy program, had led to a new
nuclear state. Our lesson from that experience was clear: that the benefits of civilian
nuclear programs and the risks of nuclear proliferation are tightly intertwined.

GNEP represents a sea-change from our traditional policy by explicitly promoting
the expansion of nuclear power into developing countries around the world. For
GNEP to accomplish its stated goals without also increasing the risk of nuclear pro-
liferation is a tall order, and will hinge critically on the technological basis of the
nuclear fuel program it develops.

I am deeply concerned that DOE is putting the cart before the horse by pushing
policy decisions ahead of technical knowledge. By already placing great emphasis on
one or two reprocessing techniques and advanced reactor designs, DOE is threat-
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ening to undermine the determination of whether a truly proliferation-resistant
closed nuclear fuel cycle can be developed. These technologies are still in an early
stage, and talk of commercial-scale demonstration projects is woefully premature. A
recent National Academies report confirms the deep concerns that other non-pro-
liferation experts have recently expressed about GNEP.

Furthermore GNEP is expensive. If enacted as envisioned, it will be a multi-dec-
ade, multi-billion dollar commitment. Saying there is “healthy skepticism” about
GNEP’s economic viability is probably an understatement. Studies by the National
Academies, Harvard, and MIT suggest that reprocessing spent fuel will not become
cost competitive with conventional interim dry cask storage of nuclear waste until
at least 2050. Some have even argued that the diversion of our limited nuclear tech-
nical resources to insufficiently justified GNEP programs may itself pose a signifi-
cant economic risk to the nuclear industry.

As it is currently constituted and expressed, GNEP poses significant risks. Devel-
opment of a closed, proliferation-resistant nuclear fuel cycle is a laudable goal—if
achieved it could potentially transform the future of global electric power genera-
tion. I look forward to learning today about our witnesses’ perspectives on the path
that GNEP lays forward, and their opinions of whether GNEP is technologically and
economically viable.

The CHAIRMAN. Again, I thank the witnesses for coming, and I
yield to Senator Domenici for any opening statement he would
have.

STATEMENT OF HON. PETE V. DOMENICI, U.S. SENATOR FROM
NEW MEXICO

Senator DOMENICI. Thank you very much, Mr. Chairman. I'm
glad we have some other Senators here. Nice to have you, Senator
Martinez, and Senator Craig. This is one of the areas you have
great interest in.

I have a rather long, detailed statement. My staff is going to be
very upset because they worked very hard to prepare it, at my di-
rection, last night. Instead, I'm going to try to tell you what bothers
me about this hearing, and about where we are; but let that writ-
ten statement be part of the record.

First of all, I think the problem with GNEP is that it’s a 50-year
program, and the United States can’t wait 50 years for what we
need. We need something that GNEP would provide us with, but
it’s going to take way too long, and it has ingredients that are far
too controversial for us to base the entire future of nuclear power
on.
Now, it’s well thought out, it’s terrific. If you had all the money
in the world, and if you could produce all of the technical machines
that they’re talking about, it would be wonderful.

But, Mr. Chairman, what I'm looking for, and I hope in the not
too distant future you can join me in trying to produce legislation
for this, is the fastest method to proceed with the construction of
a recycling facility in the United States. That’s sometimes called
something else, but reprocessing is a word others use.

Now, what I'm talking about is not far-fetched, because they've
already done it in Europe. The problem is, we don’t seem to like
the technology they’ve used, the so-called PUREX, Mr. Chairman—
because it produces a big, steady stream of pure plutonium. There
has to be another technology, and it is very far along, and the prod-
uct that comes out of it is not pure plutonium. It’s a mixture, and
thus, passes the test that we, most American leaders would put on
it, that we don’t want to promote the PUREX-type recycling.
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So, much of what I will do is listen, but what I really want to
know, as soon as I can get it, is how can America proceed from
where we are to the authorization and evolution and building of a
recycling plant? If one won’t do it, than two, but to get on with
that, as soon as possible, considering two issues that concern me.

First, the liability of the Federal Government, or potential liabil-
ity that lies out there for its failure to remove spent fuel from reac-
tor sites; and second, the fact that Yucca Mountain is getting more
and more to look like a project that’s not going to be used to put
once-through spent fuel rods deeply underground. That idea has
less and less credibility, and Yucca itself has less and less credi-
bility. It can be used for something important, but we ought to de-
cide rather quickly on what I've just iterated, and it is my hope
that it is what we will proceed with.

So, the witnesses will help us immensely, as we talk about the
ingredients in this very lengthy plan that would go into effect and
would produce everything we need. I mean, it would ultimately
give us recycling, and in the process it would do many other things.
But I, frankly, don’t think we can wait, and I don’t think we can
spend that much money, getting where we need to go, as soon as
we need to.

Thank you, Mr. Chairman.

[The prepared statement of Senator Domenici follows:]

PREPARED STATEMENT OF HON. PETE V. DoMENICI, U.S. SENATOR FROM
NEwW MEXICO

Mr. Chairman, I appreciate you taking time to hold a hearing on a topic that I
feel passionately about—addressing our spent nuclear fuel problem. To date, this is
an issue this Congress has conveniently ignored.

Mr. Chairman, last year I chaired a hearing in the Energy and Water Sub-
committee on Appropriations that was virtually identical to the hearing today. At
that hearing we discussed the costs and benefits of GNEP, the opportunities to
change the way we handle spent nuclear fuel and, of course, the nonproliferation
responsibilities. We even had some of the very same witnesses.

That hearing, like today’s, demonstrated that there was a broad consensus that
this country should be pursuing research and development of advanced recycling
technologies. To this end, the Department of Energy has developed, and Congress
has supported, an ambitious program called GNEP. I am pleased to say that the
only real debate now is on the timing of deployment of these technologies.

Over the past couple of months, two separate entities have filed combined license
applications to build four new nuclear reactors—the first such license applications
in almost 30 years. The nuclear renaissance is underway.

Ten years ago, many people—inside the industry and out—thought they’d never
live to see this day. But ten years ago, I gave a speech at Harvard in which I made
a commitment to do what was necessary to allow nuclear power to reach its full po-
tential in this country. The fulfillment of that commitment involved years of regu-
latory oversight and legislative efforts that reached its peak in the provisions of the
Energy Policy Act of 2005.

However, there is one issue that we are still lagging behind on, and that is what
to do with our nuclear waste. Ten years ago, I declared, and I still believe, that we
must close the fuel cycle, developing advanced fuel recycling technologies that will
provide a long-term, secure, economic source of fuel, while simplifying the perma-
nent disposal of waste residues and maximizing repository capacity.

We know this is possible. France, Japan and others have followed this path. We
can make improvements on these programs; there are technologies that are more
proliferation resistant that are waiting to be developed. However, time is not on our
side. While the research portion of GNEP is important, we cannot let the pursuit
of perfection stop us from pursuing what is good and achievable today.

The status quo is not an option. CBO recently testified that the government’s li-
ability for its failure to take spent fuel will grow to $7 billion if Yucca Mountain
opens in 2017, and $11 billion if it opens in 2020. That translates into about $1.3
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billion per year. Now, remember that DOE has testified that the 2017-2020 opening
date for Yucca Mountain is only achievable if a whole series of legislative changes
are made. I have introduced a bill that addresses these issues. I would love to be
wrong about this, but I just don’t see that bill moving anytime soon.

Further, Congress put a statutory 70,000 metric ton limit on the amount of fuel
that can be placed in the repository. This means that Yucca Mountain will be full
before the day it opens—that’s just counting the fuel from our existing fleet of reac-
tors. Thus, current law says we must start looking at our second repository before
we even open the first.

We must have a path forward—not fifty years from now, but NOW. We are left
with only one choice—focus on an integrated spent fuel strategy that will address
our liability question immediately, and implement a recycling strategy that will
avoid the political and economic nightmare that would result from attempts to site
a second repository, as the current law requires.

For over a decade, I have believed we should close the nuclear fuel cycle and begin
to extract the vast energy potential that exists in spent fuel. Despite the skepticism
here in this country and on this committee, the Global Nuclear Energy Partnership
is being well received internationally. Sixteen countries have joined as our partners
in addressing the global expansion of spent fuel.

Mr. Chairman, I'm sure I will find today’s hearing very frustrating as we attempt
to rationalize the various economic analyses to determine whether GNEP should be
pursued while we ignore billions of dollars of direct costs to the American taxpayer
that continue to result from our flawed Yucca Mountain strategy.

Having said that, I look forward to hearing from our witnesses.

The CHAIRMAN. All right, let me go ahead and introduce the wit-
nesses. We have a full array of witnesses here, six very distin-
guished witnesses, and I want to hear from all of them.

I think our first witness will be the Administration witness, Den-
nis Spurgeon, who is the Assistant Secretary of the Office of Nu-
clear Energy in the Department of Energy.

Next is Peter Orszag, who is the Director of the Congressional
Budget Office.

Next is Terry Wallace, who is at Los Alamos National Labora-
tory, next is Neil Todreas who is at MIT, a Professor at MIT.

Next, Matthew Bunn, who is a Ph.D. with Belfer Center for
Science and International Affairs at Harvard.

Pattabi Seshadri who is with the Boston Consulting Group.

Thank you all very much, I gave you a little bit out of order
there, I think Dr. Bunn, youre in the order of seating, I should
have introduced you before Dr. Todreas.

But, anyway, let me ask you to just go across the table here, and
give us the benefit of your views. If each of you could take 6 or 8
minutes and give us the main points that you think we need to un-
derstand. Then we will have some questions.

Secretary Spurgeon, go right ahead.

STATEMENT OF DENNIS R. SPURGEON, ASSISTANT SEC-
RETARY FOR NUCLEAR ENERGY, DEPARTMENT OF ENERGY

Mr. SPURGEON. Thank you, sir. Chairman Bingaman, Ranking
Member Domenici and members of the committee, it is a pleasure
to be here today to discuss the Global Nuclear Energy Partnership
or GNEP, as it relates to U.S. policy on nuclear fuel management.
I might add that I look forward to engaging in a discussion to an-
swer the questions and discuss the issues that were brought up by
both the Chairman and the ranking member in their opening state-
ments.

I would request, Mr. Chairman, that my written statement be in-
serted into the record, I also would like to insert 4 documents that
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provide additional background and perspective. These documents
include the GNEP Statement of Principles; an address before the
International Atomic Energy Agency Scientific Forum, I delivered
on September 18, that’s entitled: Innovation, Research, and Devel-
opment for the Next Quarter Century; a report by the GNEP Inde-
pendent Review Group, made up of members with expertise rel-
evant to GNEP; and finally, a letter from Secretary of Energy,
Samuel Bodman to the President of the National Academy of
Sciences in response to the National Research Council’s review of
DOEFE’s nuclear energy research and development program.

The CHAIRMAN. We'll be glad to include the statement of each of
you irll1 the record in full, and we’ll include those other documents,
as well.

Mr. SPURGEON. Thank you, sir.

At the outset, let me stipulate that while some aspects of GNEP
have evolved as we have engaged the international community, in-
dustry and other stakeholders—and I would add that it will con-
tinue to evolve—the GNEP vision remains unchanged. This vision
is to promote a significant, wide scale use of nuclear energy in a
safe and secure manner, and to take actions now that will allow
that vision to be achieved while decreasing the risk of nuclear
weapons proliferation and effectively addressing the challenge of
nuclear waste disposal.

GNEP was created to realize these goals, and to ensure the
United States is not only a participant, but that we regain our role
as global leaders in nuclear energy.

In the short time I have to describe the complex and multi-fac-
eted GNEP program, I think it is most important to understand
the basic principles that guide the overall GNEP effort. The state-
ment of principles is outlined on the board you see before you.

This Global Nuclear Energy Partnership is cooperation of those
States that share the common vision of the necessity of the expan-
sion of nuclear energy for peaceful purposes, in a safe and secure
manner. This cooperation will be pursued with the following objec-
tives: Expand nuclear power to help meet growing energy demand
in a sustainable manner, and in a way that provides for safe oper-
ations of nuclear power plants, and management of wastes.

In cooperation with the IAEA, continue to develop enhanced safe-
guards to effectively and efficiently monitor nuclear materials and
facilities, to ensure nuclear energy systems are used on for peaceful
purposes.

Establish international supply frameworks to enhance reliable,
cost-effective fuel services and supplies to the world market, pro-
viding options for generating nuclear energy and fostering develop-
ment while reducing the risk of nuclear proliferation by creating a
viable alternative to acquisition of sensitive fuel cycle technologies.

Develop, demonstrate, and in due course, deploy advanced reac-
tors that consume transuranic elements from recycled, spent fuel.

Promote the development of advanced, more proliferation-resist-
ant, nuclear power reactors, appropriate for the power grids of de-
veloping countries and regions.

Develop and demonstrate advanced technologies for recycling
spent nuclear fuel, for deployment in facilities that do not separate
pure plutonium, with a long-term goal of ceasing separation of plu-
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tonium, and eventually eliminating stocks of separated civilian plu-
tonium. Such advanced fuel cycle technologies—when available—
would help substantially reduce nuclear waste, simplify its disposi-
tion, and draw down inventories of civilian spent fuel in a safe, se-
cure, and proliferation-resistant manner.

Finally, take advantage of the best available fuel cycle ap-
proaches for the efficient and responsible use of energy and natural
resources.

Seventeen nations have now signed this Statement of Principles,
and have become GNEP partners. Eighteen other nations, and
three international organizations are participating as observers,
and several of these nations are expected to join as partners.

The Advanced Fuel Cycle Initiative, technology research and de-
velopment program, outlined in my written statement, is designed
to provide the technology advancements needed in order to make
the vision of GNEP and its objectives a reality.

The Secretary of Energy often remarks that there is no silver
bullet to our energy challenges, or to climate change. However, he
is quick to note nuclear power’s potential of meeting the growing
demand for energy, without producing greenhouse gases.

GNEP comes at a crucial time in the burgeoning expansion of
nuclear power, and a crucial time for the Nation’s energy security.
It is the only comprehensive proposal to close the nuclear fuel cycle
in the United States, and engage the international community to
minimize proliferation risks, as well as provide—and benefit
from—cooperation in policy formulation, technical support, and
technology and infrastructure development.

Thank you, Mr. Chairman. I would be pleased to answer any
questions you have.

[The prepared statement of Mr. Spurgeon follows:]

PREPARED STATEMENT OF DENNIS R. SPURGEON, ASSISTANT SECRETARY FOR
NUCLEAR ENERGY, DEPARTMENT OF ENERGY

Chairman Bingaman, Ranking Member Domenici, and members of the committee,
it is a pleasure to be here today to discuss the Global Nuclear Energy Partnership
or GNEP as it relates to U.S. policy on nuclear fuel management.

It is my objective today to clearly define GNEP, discuss what has been accom-
plished, and what we plan to accomplish, and how we envision the program devel-
oping in the future. And in line with the hearing topic, GNEP is crucial to devel-
oping an effective and durable waste management strategy in the United States, as
well as around the world. To that end, GNEP is completely compatible with our
near-term effort to license and open the waste repository at Yucca Mountain, and
as I will discuss, GNEP will complement and enhance its utility.

At the outset, let me stipulate that while some aspects of GNEP have evolved as
we have engaged theinternational community, industry, and other stakeholders, the
GNEP vision remains unchanged. This vision is to promote a significant, wide-scale
use of nuclear energy in a safe and secure manner, and to take actions now that
will allow that vision to be achieved while decreasing the risk of nuclear weapons
proliferation andeffectively addressing the challenge of nuclear waste disposal.
GNEP was created to realize these goalsand to ensure the United States is not only
a participant, but that we regain our role as global leadersin nuclear energy.

Why Nuclear?

As this committee knows well, the Department of Energy (DOE) is tasked with
promoting America’s energy supply through reliable, clean, and affordable energy.
It is clear today that with present energy demand projections, an expanded supply
of electricity from a variety of resources must be expeditiously developed. The En-
ergy Information Agency projects the demand for electricity in the United States
will increase 50% by 2030, and global demand will nearly double over the same pe-
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riod. It is this projected increase in electricity demand that provides the most com-
pelling argument for the expansion of nuclear energy-both domestically and inter-
nationally.

Nuclear power is the only large scale, emissions-free source of baseload electricity
currently available capable of meeting the growing demand.

Nuclear energy produces 20% of our nation’s electricity, and almost 70% of our
non-emitting source of domestic electricity. Last year, domestic nuclear power avoid-
ed an estimated 681 million metric tons ofcarbon emissions. That is the equivalent
of eliminating carbon dioxide emissions from 96% of all passenger cars in the United
States. Volumetrically, that amount of carbon dioxide would fill an area the size of
Washington D.C. rising 1.2 miles.

Many countries around the world are concluding that increased nuclear genera-
tion is necessary to support economic growth and to avoid emitting additional green-
house gases. The global expansion of nuclear power is a reality, with 32 reactors
currently under onstruction and an estimated 222 in the planning phase.

Significant steps toward adding nuclear power generating capacity in the United
States were taken last month with the first two complete submissions of combined
Construction and Operating License applications to the Nuclear Regulatory
ommission. Applications for 32 new nuclear plants are expected from 18 different
utilities in the next 3 years. When completed, those plants will provide over 41,000
megawatts of electricity, enough power to supply almost 30 million homes with
clean and reliable electricity.

GNEP Vision

Even as nuclear power helps the global community to keep pace with electricity
demand, this increased use raises two important concerns: How will the world com-
munity deal with the possibility that the expansion may raise the risk of nuclear
weapons proliferation? And, how will used fuel from nuclear power be best man-
aged? The President addressed these concerns, and offered an approach to meet the
projected growing demand for electricity and concerns over climate change when he
announced the Global Nuclear Energy Partnership in February, 2006.

The National Security Strategy of the United States of America (March 16, 2006)
establishes that the United States “will build the Global Nuclear Energy Partner-
ship to work with other nations to develop and deploy advanced nuclear recycling
and reactor technologies. This initiative will help provide reliable, emission-
freeenergy with less of the waste burden of older technologies and without making
available separated plutoniumthat could be used by rogue states or terrorists for nu-
clear weapons. These new technologies will makepossible a dramatic expansion of
safe, clean nuclear energy to help meet the growing global energy demand.”

GNEP can advance the nonproliferation and national security interests of the
United States, particularly by reinforcing policies that aim to reduce the spread of
enrichment and reprocessing technologies, andeventually eliminating excess civilian
plutonium stocks that have accumulated. GNEP is working to foster collaboration
between developed and developing nations to overcome shared barriers to devel-
oping and expanding nuclear power, which include high capital costs for new
projects, a high degree of requisite technical and industrial expertise, advanced
technology development, and efficient regulatory policy.

At the core of the GNEP vision is strengthening nuclear nonproliferation, and im-
proving safety, security, and safeguards to enable the expansion of civilian nuclear
power for peaceful purposes. GNEP would make one of its primary contributions to
reducing proliferation risk by establishing a reliable and comprehensive fuelservice
framework. By providing assured supply of fresh fuel and assured disposition of
used fuel, this framework would help nations gain the benefits of nuclear power
without the need to build their ownsensitive fuel cycle facilities. This would discour-
age the spread of enrichment and reprocessing capabilities, which could be misused
to produce weapons.

Additionally, the GNEP vision addresses management of used nuclear reactor
fuel, an issue that is mostimportant for the long-term viability of nuclear power. In
the United States and in many countriesthroughout the world, the build-up of used
nuclear fuel could inhibit the long-term expansion of nuclearpower and requires sig-
nificant resources to maintain the necessary security and international safeguards.
Domestically, the GNEP vision is a closed U.S. nuclear fuel cycle that would benefit
repository capacity, produce more manageable waste form, conserve resources, re-
duce current and future stocks of fissile material, and foster the expansion of clean
and reliable electricity generation.



What is GNEP?

The Global Nuclear Energy Partnership has both broad international and signifi-
cant domestic aspects. The global aspect of GNEP is manifested through voluntary
international partnership initiated by the United States. The domestic aspect is
aimed at effectively managing both the resources available in used nuclear fuel and
the associated waste. The Office of Nuclear Energy funds fuel cycle research and
technology development at national laboratories and universities through the Ad-
vanced Fuel Cycle Initiative (AFCI) and coordinates activities with the Office of
Science, the National Nuclear Security Administration, the Office of Civilian Radio-
active Waste Management, and the Office of Environmental Management.

International Partnership

The international partnership is an unprecedented voluntary alliance of nations
that share the common vision of the necessity of the expansion of nuclear energy
for peaceful purposes worldwide in a safe and secure manner. It aims to accelerate
development and deployment of advanced fuel cycle technologies to encourage clean
development and prosperity worldwide, improve the environment, and reduce the
risk olfl' nuclear proliferation by taking advantage of the best available fuel cycle ap-
proaches.

GNEP seeks to reduce the risk of nuclear proliferation worldwide by promoting
technologies that will reduce foreign stockpiles of separated plutonium generated
from the civil nuclear industry. It aims to enhance the international nonprolifera-
tion regime by demonstrating safeguard systems that incorporate advanced mate-
rials accountability, control, and monitoring to reduce the threat of diversion or mis-
use. It also aims to develop advanced reactor designs that reduce proliferation risks,
and promote infrastructure development to build the capacity of developing nations
to utilize clean and reliable nuclear power, while achieving the highest nonprolifera-
tion standards.

Cooperation will be carried out under existing, and where appropriate, new bilat-
eral and multilateral arrangements. The international partnership is the over-
arching organization consisting of like minded nations under which current and fu-
ture arrangements are developed to further the vision of GNEP set forth in the
Statement of Principles,* which has been signed by 17 nations.

The Global Nuclear Energy Partnership Statement of Principles outline seven key
goals that constitute GNEP’s comprehensive vision, identifying areas of cooperation
ranging from closing the fuel cycle through recycling technology, to development of
reactors appropriate for power grids in developing countries and regions, to cooper-
ating with the International Atomic Energy Agency (IAEA) to strengthen safeguards
against nuclear proliferation. In the words of Director General of the IAEA, Dr.
Mohamed ElBaradei, at the September Ministerial: “GNEP is . . . comprehensive
because it deals with all aspects of the fuel cycle, both the front end and the back
end. GNEP also aims to establish a global partnership . . . Nuclear energy is an
international concern and we need to man it on an international basis.”

In an effort to further develop policy, technology and regulatory foundations, mul-
tilateral and bilateral arrangements within the partnership are being utilized. This
cooperation maximizes opportunities for international cooperation and also allows a
secure avenue for engaging in sensitive fuel cycle cooperation.

In addition to new arrangements, existing multilateral arrangements ensure a
means to further international cooperation to achieve GNEP’s stated goals. The
Generation IV International Forum (GIF), a thirteen-nation research and develop-
ment consortium, is leading the way toward innovative nuclear energy systems of
the future. GIF has identified six advanced nuclear energy systems, and the consor-
tium is pursuing the research and development pathways for stablishing technical
and commercial viability, demonstration, and potential commercialization. Advanced
technology systems being explored under GIF share parallel objectives with GNEP,
and GIF’s work has wide-ranging applicability for GNEP technology. GIF is an ac-
tive member of GNEP, recently attending the GNEP Ministerial meeting as an ob-
server.

DOFE’s International Nuclear Energy Research Initiative (I-NERI) also plays an
important and complementary role as an existing multilateral agreement. I-NERI,
with five international partners, collaborates on research and development for ad-
vanced fuel cycle technology, as well Generation IV and hydrogen technology.

Bilateral cooperation that benefits GNEP in its international technical develop-
ment efforts includes arrangements between the United States and Russia, Japan,
China, Australia, and Jordan. As an example, the U.S.-Russian Bilateral Action

*The additional materials referred to in Mr. Spurgeon’s statement have been retained in com-
mittee files.
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Plan outlines national strategies in nuclear power; identifies the common basis for
U.S.-Russian cooperation in advanced recycling reactors, exportable small and me-
dium reactors, nuclear fuel cycle technologies, and nonproliferation-all tenets of
GNEP. Similarly, under the U.S.-Japan Bilateral Program Plan, we have formed
working groups to conduct joint research and development, furthering the work
being carried out in other bilateral agreements under the GNEP umbrella.

Research and Technology Development-AFCI

International cooperation leverages technology development activities of several
countries to maximize benefits to all. In that context, significant domestic tech-
nology development and industrial investment willbe needed to realize the GNEP
vision.

The Department of Energy and specifically, the Office of Nuclear Energy’s tech-
nology mission objective is to facilitate the research and development of advanced
technologies and make them available to market.

DOE facilitates both of these objectives through its AFCI program. The driving
intent of AFCI is to close the nuclear fuel cycle by fostering existing technologies
as well as to develop advanced technologies that are cleaner, more efficient, less
waste-intensive, and possibly even more proliferation-resistant than the once
through system.

In order to discuss the underlying technology AFCI is developing, it is important
to understand what we are working to accomplish. To do this we need to look at
the back end of the fuel cycle as an integrated system. The fundamental goal of clos-
ing the fuel cycle is to separate used fuel into reusable materials and waste.
Through this process, both components may be more efficiently managed. This al-
lows not only the reuse of the fissionable materials that can provide significant
amounts of energy, but also provides options for minimizing and efficiently man-
aging the resulting waste.

In our current “once-thru” fuel cycle, the used nuclear fuel is planned for ultimate
disposal in a permanent geological repository at Yucca Mountain, Nevada. Recycling
used nuclear fuel rather than permanently disposing of it in a repository would re-
sult not only in utilizing more of the energy in nuclear fuel, but also reduce the
amount of material that needs disposal in a repository, and the level of risk posed
by that material.

By separating just the uranium and plutonium for reuse as fuel, the remaining
material could reach roughly the same level of radiotoxicity as the originally mined
uranium ore in approximately 10,000 years. When advanced recycling technologies
are deployed, the separation out of most long-lived actinides and fission products
will result in an even great reduction of risk and accordingly greatly diminish the
amount of material that needs disposal in a repository.

Present day separation technologies allow uranium to be separated sufficiently
enough to be re-enriched for use as fresh fuel. Modified versions of those tech-
nologies allow a plutonium-uranium combination to beextracted and made into fuel,
but this would not achieve the ultimate goal of GNEP. More advanced technologies
under development through AFCI could be able to further partition used fuel by ex-
tracting those chemical elements heavier than uranium, the transuranics, for use
as fuel to further shorten the time it takes for the waste to reach the radiotoxicity
of natural uranium. Making transuranic elements into fuel for use in a fast reactor,
also under development in AFCI, could allow additional reductions of the long-term
radiotoxicity of the waste, perhaps reaching the radiotoxicity of natural uranium
within only hundreds of years. In practical terms, consuming the transuranic ele-
ments has the potential to increase the capacity of a repository by reducing overall
volume and heat loading by more than a factor of ten.

Making this advanced process practical would require making the separation
process reliable, but also establishing the ability to fabricate a fuel type that can
be used in a fast reactor. The current fleet of light water reactors cannot operate
with fuel consisting of these isotopes. Fuel development in AFCI will determine the
optimum transuranic fuels which in turn will determine the optimum fast reactor
technology.

Separation and recycling technology’s foremost contribution is the overall reduc-
tion of nuclear waste that requires permanent disposal, and allows for repository
medium flexibility. Advanced recycling would reduce the volume, heat-loading, also
known as thermal output, and radiotoxicity of nuclear waste, and could exponen-
tially increase the capacity of the geological repository at Yucca Mountain. The suc-
cessful implementation of recycling would not replace the need for Yucca Mountain.
However, GNEP’s proposedrecycling activity could mitigate the burden on Yucca
Mountain’s physical limits, and the actual and projected volumes of used nuclear
fuel from the current fleet of nuclear reactors and new reactors. In practical terms
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the ability to transmute, destroy, or burn transuranics in a fast reactor is the prin-
cipal longterm waste management benefit of GNEP.

GNEP’s principles set the path to develop and demonstrate advanced technologies
for recycling used nuclear fuel for deployment in facilities that do not separate pure
plutonium and eventually eliminate stocks of separated civilian plutonium. Such ad-
vanced fuel cycle technologies, when available would help substantially reduce nu-
clear waste, simplify its disposition and draw down inventories of civilian used fuel
in a safe, secure, and proliferation-resistant manner. They would also end the for-
eign accumulation of separated plutonium in the civil fuel cycle and draw down ex-
isting excess stocks worldwide.

GNEP Activities

GNEP is not a static vision, and its related policies and technologies are capable
of evolving to meet the ultimate goals of the United States. Since the introduction
of the Global Nuclear Energy Partnership last year, we have pursued an aggressive
path of seeking input and collaboration in many venues.

INTERNATIONAL

The GNEP vision is set forth in the Statement of Principles. The landmark first
Ministerial meeting on May 21, 2007, was hosted by U.S. Secretary of Energy Sam-
uel Bodman. Ministers and atomic energy officials from China, France, Japan, Rus-
sia, and the United States gathered to engage in productive discussion and issued
a Joint Statement of Support that clearly recognized the role of nuclear power and
a common approach to nuclear power consistent with GNEP vision.

The second Ministerial meeting was held on September 16, in Vienna, Austria.
The meeting was attended by a total of 35 nations and three inter-governmental or-
ganizations. Sixteen nations signed the Statement of Principles at the meeting and
several others indicated interest in signing and becoming a partner upon formal re-
view by their governments. The partners include the original five countries, China,
France, Japan, Russia, and the United States, and eleven new countries; Australia,
Bulgaria, Ghana, Hungary, Jordan, Kazakhstan, Lithuania, Poland, Romania, Slo-
venia, and Ukraine. The partnership continues to grow, as evidenced by Italy an-
nounced decision to become a partner just yesterday.

In addition to the signing of the Statement of Principles, the September ministe-
rial meeting established the structure and governing procedures for GNEP which
provides for an executive committee, a steering group, and expert working groups.
Two working groups were approved, and two further working groups are under con-
sideration-setting the partner nations on a path to immediately begin working to
address the challenges to development of comprehensive global nuclear fuel services,
as well as the necessary nuclear infrastructure needed to ensure nuclear power is
developed in a safe, secure, and responsible manner and is used only for peaceful
purposes.

Therefore, GNEP is a vehicle for both international cooperation and technology
development, and has, is, and will be seeking input as a means of making the part-
nership a dynamic operational mechanism. Collecting technical, budgetary and envi-
ronmental data and input enables GNEP to adjust, working to make it the most ef-
fective, economic and technically feasible.

INDUSTRY

DOE initiated significant industrial input for GNEP in May 2007 when a Funding
Opportunity Announcement (FOA) was issued. The FOA sought applications from
commercial entities to provide technology development roadmaps, business plans,
and a communications strategy supporting the GNEP conceptual design studies for
a nuclear fuel recycling center and advanced recycling reactor. The conceptual de-
sign studies will address the scope, cost, and schedule to build the initial facilities.
The technology development roadmaps will describe the state of readiness for their
proposed processes and design concept, and the longer-term technology development
needs to achieve the ultimate GNEP vision. The business plans will address how
the market may facilitate DOE plans to develop and facilitate commercialization of
advanced fuel cycle technologies and facilities. The communications plans will pro-
vide DOE with information on the dissemination of scientific, technical, and prac-
tical information relating to nuclear energy and closing the nuclear fuel cycle. DOE
anticipates receiving responses describing commercial technology that may be
deployable in the near-term.

In September DOE awarded over $16 million to four industry-led consortia to
begin producing this information and data. We will receive the first data in January
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of next year and will potentially authorize further work with some of the consortia
after analyzing the submissions.

CONGRESS

When GNEP was introduced as part of the President’s Advanced Energy Initiative
in the Fiscal Year 2007 budget request, we requested $250 million for AFCI. The
House of Representatives approved only $120 million in its appropriations legisla-
tion and the Senate, as you know, did not ultimately pass an Energy & Water Ap-
propriations bill. In accordance with the Joint Resolution ultimately enacted, AFCI
was provided with $167.5 million, one-third below the requested amount. As part
of this appropriations process, we received significant input via “report language”
accompanying the respective bills.

In February, we submitted the Fiscal Year 2008 budget request, which includes
$395 million for AFCI. The House of Representatives passed an appropriations bill
providing only $120 million in funding. The Senate has not passed its version of
that legislation yet, but the Appropriations Committee approved a bill which would
provide $242 million. Again, Congress provided, and DOE has considered, signifi-
cant input as part of this process. Additionally, as part of the Fiscal Year 2006 ap-
propriations process, Congress provided funding to provide grants to entities desir-
ing to host recycling facilities to conduct siting studies of the proposed sites. Ulti-
mately, Congress has not provided the level of funding support the Administration
felt necessary and DOE has sought to adjust the program accordingly.

PUBLIC

Perhaps most importantly, we have sought public input, and will continue to do
so in the future. As previously discussed, in August 2006, DOE issued a Funding
Opportunity Announcement making funds available to conduct detailed studies of
potential GNEP sites. We received responses from entities representing 11 commu-
nities in eight states interested in hosting advanced recycling facilities, and awarded
over $10 million to conduct the studies.

In January, DOE initiated an environmental review of the GNEP program as part
of the process established in NEPA. Subsequently we hosted 13 meetings across the
country to receive public comment relating to the scope of this GNEP Programmatic
Environmental Impact Statement (PEIS). Ultimately we received over 14,000 com-
ments, and we are in the process of preparing a draft PEIS informed by those com-
ments. We expect to issue the draft in the near future and will again host public
meetings and receive comments that will be reviewed and assist us in finalizing the
PEIS and preparing in coordination, a Record of Decision next year.

NAS Response

Given the scope of this hearing, I think it is incumbent upon me to address the
recent report issued by the National Research Council (Council), and specifically as
it treats GNEP. The report’s ultimate conclusion that has subsequently received sig-
nificant media coverage is that, “. . . the GNEP program should not go forward and
it should be replaced by a less aggressive research program.” DOE takes issue with
several of the premises on which the Council based its conclusion, but I think it’s
important to first note that inherent in the conclusion is the presumption that DOE
should continue to pursue efforts to close the fuel cycle.

However, the Council’s conclusion is based on the incorrect premise that DOE has
already made selection of technologies and is aggressively moving to facilitate com-
mercialization of those technologies. The Councilmistakenly assumed that because
the UREX+ separations technology was developed in our National Laboratories and
has been designated the “baseline” technology for development and comparison pur-
poses that DOE has in fact selected UREX+, excluding all other technologies. Not
only is this not an accurate reflection of the AFCI program, but such a path is not
consistent with our National Environmental Policy Act process which ensures such
decisions are made in a deliberate and transparent manner, with ample opportunity
for public comment.

While the Council supports the goal of closing the fuel cycle to the point of reject-
ing a minority opinion to the contrary, DOE strongly disagrees with the lack of ur-
gency the committee shows for this important mission. With large expected in-
creases in the demand for electricity as well as serious concerns about climate
change, a substantial increase in nuclear capacity is required worldwide. This cre-
ates a serious urgency to definitively develop an answer to the “waste question” that
is credible and durable, that provides the opportunity for alternative waste disposi-
tion paths while also minimizing the requirement for geologic repositories, and
makes the most efficient use of nuclear resources.
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Economic Justification

Some have questioned the economic justification for closing the fuel cycle and
doing so in the near-term. However, most who raise these questions fail to acknowl-
edge that any effort seeking to close the nuclear fuel cycle must be viewed through
a macro lens to accurately assess the aggregate costs and benefits. An economic
analysis is incomplete without assigning representative value to the important bene-
fits from fuel cycle options.

Previous analyses, including some to be discussed here today, attempt to compare
a closed fuel cycle to a direct disposal approach. This is an appropriate comparison
of fuel cycle strategies, but in doing so the analysis must consider not only the dol-
lars expended, but also address the goals of the used fuel management, including:
minimization of repository requirements in both size and quantity, maximization of
repository medium options, conservation of resources, and unquantifiable benefits of
positive environmental impacts such as greenhouse gas avoidance, and health bene-
fits stemming from noxious emissions avoidance. Perhaps most notably, most anal-
yses take a narrow and outdated view of the security and nonproliferation benefits
of closing the fuel cycle and ignore the significant benefits of offering reliable fuel
services to discourage the spread of sensitive fuel cycle technologies.

Beyond the omission of macro analyses, the current studies are heavily dependent
upon the principal assumption that direct disposal will be available at a modest cost
as we look toward an expansion of nuclear power. This assumption has not proven
accurate to date. Additionally, the federal government continues to incur financial
liability for failure to remove used fuel from existing reactor sites. This liability
could approach $7 billion if Yucca Mountain is opened in 2017, and will grow by
an approximate annual average of $500 million for each additional year of delay.

The nation’s commercial reactors will have generated enough used fuel for Yucca
Mountain to meet its current statutory capacity by the end of this decade, well be-
fore the current fleet of reactors is retired and before considering the next genera-
tion of plants. Given the challenges we have experienced in opening a repository,
the assumption of unfettered expansion of direct disposal is tenuous. The burden of
identifying the locations for multiple repositories is a cost that is avoided for at least
a century by closing the fuel cycle. Separating used fuel allows for waste forms that
can enable alternative, and likely cheaper, disposal options that were not available
with a direct disposal approach.

One key nonproliferation goal of GNEP is to enable the global expansion of nu-
clear power without the spread of sensitive fuel cycle technologies that can con-
tribute to nuclear proliferation. Most analyses comparing direct disposal with recy-
cling do not consider the value of the U.S. participating in a system that would re-
lieve nations of the need to develop these sensitive technologies indigenously. It is
difficult to see how the U.S. could take a central role in a fuel supply and take-
back arrangement unless we deploy a sustainable waste management system. Addi-
tionally, the opportunity to eliminate the civilian foreign stocks of separated pluto-
nium worldwide is enhanced by the availability of additional U.S. power plants li-
censed to consume plutonium bearing fuels.

The opportunity costs of a closed fuel cycle are hard to quantify, however, an anal-
ysis best serves the public by going beyond the strictly monetary or accounting costs
of technology development to include all benefits of a closed fuel cycle.

The Secretary of Energy often remarks that there is no silver bullet to our energy
challenges or to climate change. However, he is quick to note nuclear power’s poten-
tial of meeting the growing demand for energy. GNEP comes at a crucial time in
the burgeoning expansion of nuclear power, and a crucial time for our nation’s en-
ergy security. It is the only comprehensive proposal to close the nuclear fuel cycle
in the United States, and engage the international community to minimize pro-
liferation risks as well as provide and benefit from cooperation in policy formation,
technical support, and technology and infrastructure development.

This concludes my prepared statement. I would be pleased to answer any ques-
tions you may have.

The CHAIRMAN. Thank you very much.
Dr. Orszag, thank you for being here.

STATEMENT OF PETER R. ORSZAG, DIRECTOR,

CONGRESSIONAL BUDGET OFFICE

Mr. ORSZAG. Mr. Chairman, Senator Domenici, other members of
the committee thank you for having me this morning.
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CBO’s testimony this morning evaluates the cost of direct dis-
posal versus reprocessing. Our conclusion is that under a variety
of plausible sets of assumption, reprocessing is more expensive
than direct disposal, and therefore, in evaluating these two ap-
proaches, you may need to weigh the costs against other policy ob-
jectives, and let me try to describe that in a little bit more detail.

First, on the economics of reprocessing. There are potential eco-
nomic benefits or cost reductions from, for example, reducing
spending on newly mined uranium, and extending the life of ura-
nium resources, and also potentially on reducing the size and need
for the capacity of a long-term repository. But, let me just spend
a moment on that topic, because I know it’s particularly important
to this committee.

The primary restraint on a long-term repository is not the vol-
ume, but rather the heat of the stored waste. From that perspec-
tive, there is a potential benefit in terms of the waste from the re-
processing itself, does have lower heat content than spent fuel.
However, once you reuse the reprocessed fuel, run it back through
a reactor, that spent reprocessed fuel is hotter—it has a higher
heat content—than once-through spent fuel. So, unless you are
going to store the spent reprocessed fuel in some other temporary
storage facility for an extended period of time to allow it to cool,
you vitiate any potential benefits in terms of reducing the need or
the capacity limitations of a long-term repository.

Senator DOMENICI. Would you state that again?

Mr. ORSZAG. Sure. You could imagine, again, the key thing in
terms of the capacity of a repository is the heat content of the
waste, and there’s basically an ordering. The hottest is spent, re-
processed fuel, that is, you used the fuel once, you run it through
a reprocessing facility, you use it again, you wind up with some
waste product from that. That’s the hottest—that is the highest
heat content.

Below that is once-through spent fuel, that is, you run it through
a reactor once, and that’s what we traditionally have now, and
that’s spent fuel, and then below that is, you run the fuel through
a reactor, you have spent fuel, you reprocess it, and the reprocess-
ing process itself creates some waste, that does have lower heat
content than the once-through spent fuel.

But the key point is, if you're going to store the waste from the
spent, reprocessed fuel in a long-term repository, which ultimately
you will need to do, you can vitiate any potential benefits in terms
of the capacity needs of that long-term repository, from the reproc-
essing process.

So, those are the potential benefits. On the other hand, you do
need to build a facility to undertake the reprocessing, and as I've
already noted, you still do have some need for long-term storage.

We reviewed a variety of analyses that have been undertaken in
comparing these two approaches—including some that were con-
ducted by people on this panel—and concluded that if you take the
current 2,200 metric tons per year of waste that is produced by
U.S. reactors, and look at the potential life of a reprocessing facil-
ity, and look at the relative costs of reprocessing versus direct dis-
posal, in present value that is the amount today that is equivalent
to those flows. Reprocessing would cost at least $5 billion more



15

than direct disposal, which is roughly 25 percent more than the di-
rect disposal option.

Now, there is a significant amount of uncertainty surrounding all
of these numbers. For example, our analysis assumes that a reproc-
essing facility would operate at full capacity, basically continu-
ously, and existing reprocessing facilities in other countries have
not been able to do that. If the plant did not operate continuously,
the cost of the reprocessing option would go up.

On the other hand, our analysis also assumes that the current
elevated level of uranium spot prices will not be perpetuated over
a very long period of time. If uranium prices remain very high for
a very long period of time, that makes reprocessing more attrac-
tive, because one of the benefits of reprocessing is you reduce the
need for newly mined uranium.

Our conclusion, we believe, is relatively robust across a variety
of these assumptions, however, which is why I stated it the way
I did. I would note that we did not take into account, where we did
the analysis evaluating thermal reactors, and not advanced burner
reactors, and overall analysis of GNEP, including the advance
burner part of it would require a whole variety of different anal-
yses, and it would involve different cost considerations, also. So,
our analysis is for thermal reactors, and existing reprocessing tech-
nologies.

Final point is, although reprocessing under a variety of plausible
assumptions does cost more than direct disposal, there are other
important policy objectives that may be worth taking into account
in evaluating these two options, including extending uranium re-
sources, including any potential effects on proliferation, and again,
depending on exactly what is done with the spent, reprocessed fuel,
including the capacity of a long-term repository.

Thank you very much.

[The prepared statement of Mr. Orszag follows:]

PREPARED STATEMENT OF PETER R. ORSZAG, DIRECTOR, CONGRESSIONAL
BUDGET OFFICE

COSTS OF REPROCESSING VERSUS DIRECTLY DISPOSING OF SPENT NUCLEAR FUEL

Mr. Chairman, Senator Domenici, and Members of the Committee, thank you for
the invitatio